Introduction
Health-related quality of life (HRQoL) is now considered as an important endpoint in cancer clinical trials. Studies of HRQoL can indicate the directions needed for more efficient treatment of cancer patients. Among HRQoL studies in cancer patients, breast cancer has received the most attention for several reasons. First, the number of women with breast cancer is increasing [1] . Second, early detection and treatment of breast cancer have improved, and survivors now live longer. Third, surgery for breast cancer significantly affects a woman's self image, and HRQoL studies can measure this.
Health-related quality of life is a difficult concept to define because many key, essential, and intimate aspects of women, such as health and fitness, emotional balance, family and social life, quality and grade of satisfaction of their sex lives, and preoccupations about their economy or future health, are interlaced. There are many tests or instruments that have been used in the context of cancer patients to measure the degree of impact on the HRQoL of the patient following the diagnosis or treatment of cancer. The most frequently used tests are the European Organization for Research and Treatment of Cancer Quality of Life Questionnaire (EORTC QLQ-C30) and its breast cancer-specific complementary measure EORTC QLQ-BR23 [2] . Another is the Functional Assessment of Cancer Therapy in Breast (FACT-B) [2, 3] .
There are many other tests, some dealing with health and HRQoL, and others that are more specific, measuring the degree of impact depending on the type of surgery performed or the treatment administered. A large number of studies have been published using all these instruments. The first article on HRQoL in breast cancer patients was published in 1974 [4] . In this historical study, patients with advanced breast cancer who underwent mastectomy with adjuvant chemotherapy were assessed for objective and subjective response rates, survival, and HRQoL.
Impact of surgery on HRQoL
Traditional surgical outcomes, namely, morbidity and mortality, remain important but are no longer sufficient on their own; the patient's perceptions of the impact of disease and treatment are increasingly being considered as integral to understanding health outcomes [5] . Breast conditions and their associated surgical interventions have a major impact on HRQoL. In fact, in specialties such as breast surgery, it has been suggested that HRQoL must be the major, if not the only, end point [6] . In spite of this, relatively little is known about the extent to which breast surgery impacts on HRQoL. There are a number of reasons for this. First, there is a lack of detailed qualitative research based on inductive research methods and a paucity of quantitative research using valid, reliable, and responsive instruments to measure patient-reported outcomes in cosmetic and reconstructive breast surgery [7] . Second, few researchers have tried to understand exactly what it means to a woman having a breast condition, and the impact surgery will have on these perceptions. Third, breast conditions are varied and are associated with complex effects spanning the continuum of impacts from physical functioning to social interaction. Therefore, women with different conditions may experience the impact of these conditions differently.
Initial treatment of primary breast cancer involves surgery to eradicate macroscopic disease, either before or after primary therapy. The extent of surgery (mastectomy vs., conservative) has an influence on the patient's selfimage and self-perception, which causes several effects. Patients who have undergone mastectomy have lowered body image and disturbances in their sexual life [8] . Nowadays, breast-conserving surgeries such as lumpectomy followed by radiotherapy, or breast reconstruction after mastectomy, are viable alternatives to mastectomy alone, especially in early stages of the disease [9] . Young patients, regardless of the type of surgery performed, show deterioration in their emotional and social life, with a great concern for their future health and economic problems. There are significant differences in aspects such as attractiveness, appearance, or style of daily life [8] . When comparing the HRQoL of women younger than 50 years of age with women older than 50, the former experienced poorer emotional and social functioning, and more concerns about future health and economic issues, although they also attained better scores in terms of physical and sexual activity. Different types of surgery do not appear to influence differently depending on age [8] .
Al-Ghazal et al. [10] compared the psychological outcome and satisfaction of patients who underwent wide local excision, mastectomy alone, and mastectomy with breast reconstruction. They showed that significant statistical differences existed among the three procedures regarding satisfaction and psychosocial morbidity (anxiety, depression, body image, sexuality, and self-esteem) with results in favour of wide local excision followed by breast reconstruction. They saw the greatest morbidity in the mastectomy group. Patient 'ssatisfaction of cosmetic outcome and psychosocial aspects was greater in the wide local excision group than in the breast reconstruction or mastectomy groups [10] .
Impact of systemic treatment on HRQoL
Adjuvant chemotherapy and endocrine therapy reduces the risk of recurrence and death due to breast cancer, but often at considerable cost to the HRQoL of patients. The shortterm side effects and negative influence on the HRQoL are known and, in most cases, are accepted by the majority of patients in return for modest gains in their prospects of recovery. The long-term side effects and their impact are poorly understood. Years after initial treatment, long-term side effects continue, especially vasomotor symptoms and altered sexual function [11] .
Information regarding HRQoL is helpful in describing and grading the most common effects of adjuvant treatment, facilitating informed decision making, identifying health problems to guide research into potential solutions, guiding treatment strategies for interventions with equivalent survival, and guiding resource allocation. New technologies will make HRQoL information increasingly available for individual patient care [11] .
Chemotherapy is the treatment that most adversely affects the HRQoL of patients. Patients treated with mastectomy and adjuvant chemotherapy are those with greater impairment. Ganz et al. [12] did not detect deterioration in mental status scores despite the complexity of the treatment administered to more than half of the women included in this study. At the end of primary treatment for breast cancer, women reported good emotional functioning, but with decreased physical functioning-particularly women who had undergone mastectomy or received chemotherapy.
In another study, Ganz et al. [13] showed that overall HRQoL in younger women who had survived breast cancer was good, but there was evidence of increased emotional disruption, especially among the youngest patients. Factors that may contribute to poorer health perceptions and HRQoL include experiencing a menopausal transition as part of therapy, and feeling more vulnerable after cancer.
Impacts on HRQoL may vary according to the type of systemic regimen. A study by the Grupo Espan˜ol de Investigacio´n del Ca´ncer de Mama (GEICAM) [14] comparing docetaxel, doxorubicin, and cyclophosphamide (TAC) versus 5-fluorouracil, doxorubicin, and cyclophosphamide (FAC) in node-positive patients reported that the deterioration in the HRQoL in patients receiving taxanes was higher than in those receiving FAC. This effect disappeared approximately 6 months after having completed the systemic treatment.
The end of treatment can be exceedingly stressful for women with breast cancer, especially for those who have received adjuvant chemotherapy and/or radiation treatments [15, 16] . In a study including 160 lymph nodenegative breast cancer survivors, women were asked, between 4 and 12 months after the end of treatment, to rate stressful aspects of their cancer experience. Ending radiation therapy and ending chemotherapy were rated as moderately to extremely stressful for 27% and 48% of the women, respectively [17] . A number of variables appear to contribute to the stress of this transition period. First, women report fear of recurrence after active treatment is withdrawn, because patients may feel as though a safety net has been lost [16] . Second, many survivors report being unprepared for the lingering side effects of therapy such as fatigue, alopecia, and menopausal symptoms [15] .
Sexual activity in breast cancer patients
According to the study by Ganz et al. [12] 60% of patients reported being sexually active at the end of their breast cancer treatments, and this proportion was higher among women who had received chemotherapy than in patients who had received surgery alone, probably because of the relationship between age and the administration of a less aggressive treatment. More than50% of young women said that chemotherapy had a negative effect on their sex life. Women who were most likely to report a negative impact on sexuality from cancer were those who had experienced changes in hormonal status, problems in their relationships, and difficulties with vaginal dryness [12] . There are other many complex circumstances that may contribute to cessation of sex; these include lack of a partner, fatigue, loss of libido, disinterest, or physical problems of the partner.
Conclusions
Young women have a wider variety of aspects of HRQoL than older women during and after breast cancer treatment. Patients who have undergone mastectomy have worse body image and disturbances in their sexual life. Other surgical treatments such as breast-conserving surgeries are viable alternatives to mastectomy and have a better impact on HRQoL. Chemotherapy is the treatment that most adversely affects the HRQoL of patients. Fatigue, alopecia, and menopausal symptoms are some of the chemotherapyrelated side effects that impact greatly on HRQoL. Patients treated with mastectomy and adjuvant chemotherapy are those who suffer the greatest impairment. Also, sexual activity is negatively affected by chemotherapy. Psychological intervention for these women and their families significantly helps young women with breast cancer to cope successfully with this disease.
